here for lack of time, though it has a bearing on the seals, the penguins, and other birds that we find in the region. Judging, I must own, from the most slender indications, the Emperor penguin and the Crab-eating seal would seem to have been the earliest settlers.
The furry coat of the young Crab-eater is white, and the down of the young Emperor penguin is white. It might, perhaps, be argued from this that there was formerly more reason than there is now for protective coloration in the Antarctic, such as occurs in so many Arctic species now; and so one might argue that there was some form of predatory beast from which they had to protect themselves. But I think it is possible to sho w that there is a general tendency for all animals that live in the polar region, and have to face intense cold, to turn white in fur or feathers. It has been suggested that this is an economy; that it costs the bird less, or is a smaller tax on its energies, to be white than to be of any other colour. One thing, I think, is fairly certain, namely, that in the south the whiteness of animals is in no case for protection, nor is it any help to any of them in obtaining food. For example, take the pure white Snow petrel, which lives on the shrimp-like Euphausia that are thrown up on the ice-floes by the b eaking surf. It has no enemies, and can have no difficulty in obtaining food. Or the white Giant petrel, a most interesting example, because it appears to be a species in process of formation. In the sub-Antarctic seas one may see many hundreds of black or dark Giant petrels to a single white or pale one. But once the ice is entered, the proportion of white to dark rises to something like twenty per cent., showing pretty plainly, I think, that some influence is at work to make polar species white, beside the usually accepted reasons of protection, and invisibility for getting food.
I have touched too lightly on these subjects, but my time is short, and the material has not been anything like worked out.
V. PRELIMINARY REPORT OF THE BIOLOGICAL COLLEC-TIONS OF THE "DISCOVERY."
By T. V. HODGSON.
VERY little can be said yet with regard to the Marine collections of the Discovery.-At present they are all in the hands of experts for description, and at the time of collection nothing but the very briefest examination was possible. Contrary to expectation, it was found that outdoor biological work could be carried on all the year round, and that even with comfort. Holes in the ice were kept going at distances varying from 30 yards to 6 geographical miles from the ship, but in the depth of winter the limit of distance was 1? miles. It was found impracticable at that period of the year to keep more than two holes going at the same time, and, barring accidents, their existence was limited to about three months. The collkctions were made in depths of from 8 to 180 fathoms. In the Ross sea, before arriving at winter quarters in McMurdo bay, a few attempts at trawling were made from the ship with varying success.
Everything goes to show that animal life is very abundant in the southern s(as. Our first haul was made with a 3-foot dredge in 100 fathoms off Coulman island, and proved by far the most satisfactory. No lees than sixty species were taken, and the resources of the laboratory were taxed to the utmost. Other attempts cff Mount Terror and the Barrier were partial failures. In winter quarters a light dredge or a trawl was used from a whaler whenever possible, and after the here for lack of time, though it has a bearing on the seals, the penguins, and other birds that we find in the region. Judging, I must own, from the most slender indications, the Emperor penguin and the Crab-eating seal would seem to have been the earliest settlers.
V. PRELIMINARY REPORT OF THE BIOLOGICAL COLLEC-TIONS OF THE "DISCOVERY."
Everything goes to show that animal life is very abundant in the southern s(as. Our first haul was made with a 3-foot dredge in 100 fathoms off Coulman island, and proved by far the most satisfactory. No lees than sixty species were taken, and the resources of the laboratory were taxed to the utmost. Other attempts cff Mount Terror and the Barrier were partial failures. In winter quarters a light dredge or a trawl was used from a whaler whenever possible, and after the ship became frozen in, holes through the ice were cut for traps; these were assisted near the ship by a friendly crack, which enabled a line to be slipped through for a distance of 100 yards. A second line added to this enabled us to pull a light D net backwards and forwards with considerable success.
A predominant feature in the fauna was the enormous quantity of sponges, anywhere near the 20-fathom line sponges and sponge debris forming the bulk of the haul as a rule. Mr. Kirkpatrick informs me that this group will probably prove to contain about fifty species.
The Ccelenterata are a delicate group and fared very badly in the cold, the Medusma and Ctenophores, which were numerous, being invariably seriously damaged by ice crystals before they could be got to the ship. Hydroids were few, though Medusa, were fairly abundant. While the sea was open a large Medusa, about 1 foot diameter, of the Chrysaora type was frequently seen but never captured. A large Periphylla was taken in two pieces from under the ice by Lieut. Shackleton. Solmundella, Phialidium, etc., were abundant, also some of the Calyconectae, and occasionally Diphyes and Halistemma.
A very great difficulty was experienced in preserving the Ctenophores. A large Beroe was very abundant and at least three species of smaller Cydippidam.
Two or three species of Actinians were taken and several species of Alcyonarian, including Clavularia frankliniana and Umbellula Carpenteri, (?) the latter trawled off the Barrier in 500 fathoms. Two Corals were taken in depths between 200 and 300 fathoms.
The Echinoderms were very numerous, and all hauls in shallow water less than 50 fathoms produced an Echinus, probably Margaritaceus, and Cycethra verrucosa. Fragments of Hemiaster cavernosus were frequently found, but only a few sound specimens. Two very fine Holothurians were dredged off Coulman island in 100 fathoms; other small ones and one or two membars of the Elpidiidae were taken off the Barrier. One or two species of Cucumaria were fairly abundant in winter quarters.
A Crinoid was found abundant everywhere just beyond the 100-fathom line. Of the Starfish a large Asterias (A. Brandti) was very common in winter quarters at all depths, and a single specimen of a second species was taken. Several other species were occasionally secured; one large one, about 1 foot in diameter, is closely allied to Cycethra, and another species is larger still. Ophiurids were very plentiful. Ophiosteira antarctica and Ophionotus victorice were not uncommon with several others.
A species of Phascolosoma was of frequent occurrence in the sponge debris brought up by the D net.
Nematodes are abundant in the stomachs of seals; in fact, no seal was ever seen without them. Another species was always found in the sponge debris. Among the Pyonogonida, which were very numerous both in individuals as well as species, there was found a very slender form with one pair of legs more than those usually allotted to the group. This species has recently been described as Pentanymphon antarcticum, and beyond the extra pair of appendages does not differ essentially from the well-known genus Nymphon.
The Scottish Antarctic Expedition have found the same species at the South Orkneys, and also another, totally different, but having the additional pair of legs. This latter species was very accurately described by Eights in the Boston Journal of Natural History, vol. 1, 1837, under the name of Decolopoda australis; so that after all Pycnogonids with five Fair of walking legs are nothing new. The other species may, with a few exceptions, be referred to well-known genera-Nymphon, Colossendeis, Phoxichilus, etc.
Concerning the Crustacea, this phylum, as would naturally be expected, contains a larger number of species than any other. The Decapoda are only represented by a Crangon, which appears to have a widespread distribution, and a Pandalus, both from below 100 fathoms.
Not less than fifty or sixty species of Amphipoda were taken, but with one doubtful exception these do not present any important structural peculiarities.
One species occurred in great numbers, and appearel to go about in vast hordes in search of food; it was quite the usual thing to take ten to thirty thousand at a haul. Of Isopoda one very fine large species belonging to the Idotheidae was obtained in winter quarters between 10 and 130 fathoms. What is at present supposed to be the same species was captured in large numbers by the Scottish Expedition at the South Orkneys. Three species of Arcturus were secured.
Gnathia, Tanais, and the Munnidea exist in large numbers, all of these being extracted from the sponge debris. One very large specimen of Gnathia was dredged off Coulman island, and a new but allied genus, quite blind, was taken as almost the only result of our one attempt at deep-sea dredging from a depth of 2030 fathoms in the pack-ice. Cymothoids were sometimes caught and occasionally seen in the stomachs of the seals killed.
In the summer a Nebalia was taken on a few occasions in considerable numbers.
As regards the crustacea of the Plankton the supply of individuals was abundant, but the number of species was proportionally small. The Schizopods occurred at times in great profusion, but not more than four or five species are expected. Only two Cumaceans were found, and those in very small numbers. Copepods were numerous and large, but in no great variety. The Ostracods were much less numerous. During the winter, hauling the tow-nets always provoked a brilliant display of an emerald green phosphorescence, chiefly from the contained Copepods and Ostracods. The large Euphausia australis described in the Southern Cross collections was met with in profusion between lats. 66? S. and 72? S., where it formed the staple food of the seals and penguins in that area.
The Polychaetes were more numerous in individuals than in species. A few species of Polynoid were abundant, and Terebellids were plentiful in the sponge roots. A Nereis was discovered commensal with an Alcyonarian. A Eunicid was taken from below 100 fathoms, and a few small species of Syllis and others mere caught in the tuw-net.
Sagitta was frequently obtained in small numbers, some specimens being barely an inch in length, and some were very considerably larger, probably more than 3 inches.
A very large Nemertine was taken in great abundance, and in shallow water could be seen lying on the bottom like great straps 2 or 3 feet in length, and an inch or more in width. The majority of the individuals were of a purple brown colour, but a small proportion were white. A smaller species was sometimes found among the dredge material.
Anothe:' organism gave rise to a great deal of speculation, and as a matter of convenience was regarded as a Nemertine, though suspected to be something else. It was first found entangled on Mr. Barne's sounding wire, about 80 fathoms from the bottom in a depth of 170 or thereabouts. When it arrived at the ship frozen it appeared to be close on 20 feet long, of a light brown colour, and about the diameter of an ordinary boot-lace. This organism occurred time after time on the lines, sounding and otherwise, but was always torn to shreds by the friction of the line either against the ice or the bar over which it was hauled. Two specimens were found once on the tangles in 178 fathoms, but these could not be liberated owing to the intense cold. These appeared s'outer than the attenuated forms brought up by the line. During December, 1902, a specimen was found on the tow-net line at 7 fathoms. This was liberated with care, and has been brought home, though in bad condition. In the water it appeared somewhat gelatinous, translucent, light brown in colour, though this colour was not uniformly distributed, and about a quarter of an inch in diameter. It has since been suggested that this curious organism has something to do with a Cephalopod.
The Polyzoa were extremely abundant everywhere, both in genera and species, more particularly about the 100-fathom line. On one occasion, in 178 fathoms, the trap tangles, which could not have moved over a diameter of more than 8 feet, brought up no less than sixteen species belonging to almost as many genera.
A single Brachiopod was found occasionally both in winter quarters and elsewhere below the 100-fathom line.
Concerning the Mollusca, Mr. Edgar Smith tells me the collection will prove to contain not far short of fifty species. Most of these, however, are quite small, and have been extracted from the roots of sponges and sponge debris. A species of Lima is very abundant there, occupying cavities just large enough for itself and lined with some fine byssus-like secretion. A fine-looking Trophon seems to be common, and a single specimen of Neobuccinum Eatoni was taken in 180 fathoms. Two or three specimens of a fine Chiton were captured below the 100-fathom line.
No Cephalopod was seen, but their beaks occurred constantly, though not in any great numbers, in the stomachs of the seals. A few more or less damaged shells of Pecten Colbecki were obtained, as well as the shells of Anatina. Numbers of empty Anatina shells could be seen lying at the bottom of the shallow water, but no living specimen of either of these two lamellibranchs was discovered.
A large quantity of a fine Cephalodiscus was taken in 100 fathoms off Coulman island, and a dead fragment was found in winter quarters at the same depth.
Ascidians cannot be said to be very numerous. One very fine specimen of the simple form was taken in winter quarters from shallow water, several individuals of a smaller species, covered all over with long bristles (?), were found in 10.0 fathoms, near the east end of the Barrier. Another resembling Clavellina has been taken.
Only very occasionally have pelagic Salps appeared in winter quarters, but on the voyage down they were numerous.
Fishes were abundant throughout the year. The seals lived almost exclusively on them, a diet varied only with a few Cephalopods and an occasional crustacean. Notothenia and Trematomus were the genera that chiefly occurred, and several species of each genus were constantly taken in the traps. Another handsome species was taken in a well-preserved condition from the stomach of a seal, the only time it was seen. It is nearly allied to the genus Gymnodraco, if it does not actually belong to it. A very large fish, with all the characters of a Notothenia, was harpooned with a seal at No. 12 Hole. Unfortunately the hole was not enlarged to its full extent, and in dragging out the capture the fish's head was destroyed. As it was no good for a specimen it was carefully photographed, weighed, and measured.
In its mangled condition it weighed 39 lbs., and its length was 3 feet T0 inches, with a girth, just behind the pectoral fins, of just over 2 feet. It formed a very good breakfast for the whole of the ship's company. No such fish was ever seen again, but skeletal remains of some approximating to the same size were found on the shore on the western side of the bay during sledge journeys.
Great numbers of small fish about 1 inch to 1? inch were numerous in the tow-nets at all times of the year; not less than half a dozen species of these were recorded. All of these are believed to be quite young stages of larger forms.
This short note on the collections is necessarily a very superficial one, for, owing to the unexpected conditions met with, any detailed examination of the hauls was out of the question. For one thing, the upper-deck laboratories were absolutely useless for ten months in the year, and, as a consequence, all the thawing and preservation of specimens had to be performed in an already overcrowded cabin.
And for another, the discovery that outdoor biological work could be continued all through the winter involved a, daily routine permitting no time for precise investigations. The capture, preservation, and storage of each day's haul proved the limit of each day's work. Taking all things into consideration, the collections cannot be regarded as large; the greater part was obtained at winter quarters in stationary traps and by using the D net, only a small proportion by trawling from the ship.
What we have seen enables us to say authoritatively that the Ross sea still remains an extremely rich area for the biologist.
Mr. HOWARD SAUNDERS:
We have all listened with great pleasure to Dr. Wilson's interesting paper, as well as to the papers by the other officers. There are one or two questions I should like to ask. What did he find the Emperor penguins fed upon ? Captain Larsen, of the Jason, found they had in their stomachs the remains of large cuttlefish, and of course crustacea. One or two remarks may be made about the difference in the young of the Skua gull, because the species named after Dr. McCormiok, of Ross's expedition, and only recently separated from the species found to the north ef the Antarct;c circle, is distinctly grey when hatched, whereas the other is buffish-white. In regard to the distribution of the Emperor penguin, on the whole the evidence, so far as we could judge from the information at our disposal, was that further west, i.e. towards America, within the Antarctic circle the bird became more abundant than it was in Victoria Land. That is merely my impression, but I should like to hear what Dr. Wilson, who no doubt has read everything I have read and a great deal more, has to say on the subject.
Mr. BROWN: I had the good fortune to accompany Mr. Bruce in his expedition to the other side of the Polar Regions. We did not winter in the far south, so I cannot say whether the Emperor penguin breeds there or not; but when we were off the Antarctic continent, we found the Emperor penguin in great numbers. But that was at the end of February, so it would not be the breeding season, and we cannot say whether they breed there. In the South Orkneys the Adelie penguins breed, and one or two sub-Antarctic penguins; we got the Giant petrel and the Cape pigeon, in addition to many sub-Antarctic birds. With regard to invertebrate fauna, I am afraid it is very difficult to say anything yet, because our collections are only now being worked out. So far as cuttlefish are concerned, we found a great many beaks in the stomachs of seals. They were extraordinarily common, and we found, I think, three species in the South Orkneys. The invertebrate fauna there was very rich in schizopods and echinoderms generally, as Mr. Hodgson stated. With regard to the food of the Weddell seal, we found a great many beaks of cuttle-fish in their stomachs, and we als) found remains of holothurians. The Sea-leopard occasionally came south of the Orkneys, but we did not find that it bred there; it is the Weddell seal that breeds there, and in very great numbers.
We only got a single specimen of the Ross seal there, and I think we only saw two others in addition to them.
Dr. EDWARD A. WILSON: With reference to the food of the Emperor and the Adelie penguins, I have not much to add to the list. Cuttlefish beaks are frequently found in the stomachs of both, but fish seem to form the principal diet of the Emperor, whereas crustaceans are the staple diet of the Adelie penguin. Stones you always find in the penguins' stomachs. Even the stomach of the youthful chick which had apparently only just -come out of the egg, was already filled with stones. I think they find they can work down the bones of the fish out of the question. For one thing, the upper-deck laboratories were absolutely useless for ten months in the year, and, as a consequence, all the thawing and preservation of specimens had to be performed in an already overcrowded cabin.
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